The purpose of this study is to identify the degree of depression and resilience in ulcerative colitis (UC) and Crohn's disease (CD) patients with ostomy and describe the correlation between depression and resilience in UC and CD patients with ostomy. 24 UC patients and 66 CD patients with ostomy were recruited from Metropolitan Hospital in Seoul, Korea. The total mean scores of depression and resilience in UC patients were 13.42 and 123.75, respectively, and in CD patients with ostomy they were 14.24 and 119.18, respectively. Depression and resilience in UC patients with ostomy were not correlated with general characteristics. Depression in CD patients with ostomy correlated with marital status (t = 2.27, P = 0.027), economic status (F = 3.98, P = 0.012), sleep disorder (t = 4.73, P < 0.001), and sleep time (t = 2.11, P = 0.039). Resilience in UC patients with ostomy correlated with religion (t = 2.47, P = 0.016), marital status (t = −3.61, P = 0.001), economic status (F = 4.06, P = 0.011), and sleep disorder (t = −3.11, P = 0.003). Significant negative correlation was found between depression and resilience in UC (r = −0.668, P < 0.001) and CD patients with ostomy (r = −0.604, P < 0.001). We recommend counselling to wound ostomy continence nurses (WOCNs) about their goal setting, facilitating adaptation of disease and ostomy in clinical setting. And we expect that WOCNs adopt a formalised and tailored long-term approach or program to follow up for UC and CD patients with ostomy.
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| INTRODUCTION
Despite the recent advances in medical treatments for ulcerative colitis (UC) and Crohn's disease (CD), UC and CD patients continue to require high surgical interventions. [1] [2] [3] [4] The incidence and prevalence of UC and CD in Korea are still lower than those in Western countries, but have been rapidly increasing during the past few decades. The result of the recent Korea nationwide population-based study has shown that the mean annual incidence for UC was 4.6 per 10 5 and for CD was 3.2 per 10 5 inhabitants, respectively, in 2006-2012. 5 Progression of anatomic damage in UC and CD leads to development of complications that are inaccessible to medical therapy and require surgery. 6 Patients with UC undergo restorative proctocolectomy and temporary ostomy. However, patients with CD experience disease recurrence and require repetitive surgery and are more at risk for permanent ostomy than UC. 6, 7 Permanent stoma might be required for CD patients with disabling chronic active perianal disease and extensive colon involvement. 6, 8 The poor progression and surgical situations such as bowel resection and ostomy creation can be factors that increase psychological stress in patients with UC and CD. 9, 10 Despite benefits such as improved physical well-being, the creation of an ostomy is a life-changing event. The psychosocial impact of ostomy has been studied in a range of disorders, such as cancer, with few studies focusing specifically on UC and CD.
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Already in 1986, studies showed interest in the psychological effects of ostomy creation amongst patients with inflammatory bowel disease (IBD), cancer, and diverticulitis. 12 A lot of patients with ostomy experience many problems such as pouch leakage, poor hygiene, body image change, limitation of social activity, and sexual dysfunction. 11 These led to psychiatric problems such as depression, anxiety, and suicidal impulse. [13] [14] [15] Resilience is an individual quality based on psychology, society, relationship, situation, and beliefs about the self, which is demonstrated when faced with a crisis or adversity that threatens life or changes the quality of life of a person. 16 Several studies are performed to investigate the relations between resilience and depression but they have been mostly performed on cancer patients, elderly people, and children. [17] [18] [19] Especially, UC and CD patients with ostomy have different particularities associated with onset of disease and period of disease from chronic disease, cancer, and elderly disease. And there is a clear difference from previous studies related to children because they are adults who should have a social activity. Resilience is a necessary factor for UC and CD patients with ostomy considering their circumstances and characteristics of unique disease. Therefore, the purpose of this study was to (a) identify a variety of general and clinical characteristics of UC and CD patients with ostomy, (b) investigate the degree of depression and resilience in UC and CD patients with ostomy, and (c) investigate the correlation between depression and resilience in UC and CD patients with ostomy.
| METHODS

| Design
This was a descriptive correlation study to evaluate the degree and relationship between depression and resilience of UC and CD patients with ostomy.
| Settings and subjects
This study was performed between November and December 2012 in a tertiary hospital in Seoul, Korea. Based on the following criteria, adult patients, who were at least 20 years old, understood the purpose of the research, and agreed to participate, were enrolled, excluding those who had a history of using or were under medication for psychiatric reasons. The necessary sample size for correlation analysis was calculated using the G*power program (Heinrich Heine Universität, Düsseldorf, Germany) based on Cohen's sample size estimation table. When calculating G-power, the effect size was set to 0.3, the significance level at 0.05, and power at 0.8. The results of the calculation showed that 82 patients were necessary. In this study, data were collected analysing 90 patients and the results were reported.
| Procedures for data collection
Depression was measured using a scale that is Kim et al.'s 20 Korean revision of Beck Depression inventory-II (BDI-II). 21 This scale retains the 21 items with four options under each item, ranging from not present 0 to severe 3. Higher total scores indicate more severe depressive symptoms. BDI-II was revised BDI based on the diagnostic criteria of depression disorder in DSM-IV 22 and is used to evaluate the symptoms of the past 2 weeks. The score ranges from a minimum of 0 to a maximum of 63 points. The BDI-II score indicates the following. Regarding the reliability of the tool, the Cronbach's α value was 0.92 at the time of its development by Beck et al 21 ; the Cronbach's α value was 0.80 in the study reported by Kim et al, 20 and it was 0.89 in our study.
We evaluated resilience using Kim's 20 translation version of the resilience scale developed by Wagnild and Young. 21 The score ranges from a minimum of 25 to a maximum of 175 and a higher score indicates more resilience. Regarding the reliability of the tool, the Cronbach's α value was 0.91 at the time of its development. The Cronbach's α value was 0.87 in Kim et al's study, 20 and it was 0.90 in our study.
| Data collection
Data were collected by direct and mailed survey. We guaranteed anonymity of the patients for participating in the study and to stop participation any time if they believed that the questionnaire violates ethics. About 10 to 15 minutes were
Key Messages
• the degree of depression and resilience in ulcerative colitis (UC) and Crohn's disease (CD) patients with ostomy were evaluated in relation to the disease to identify the relationship between them
• depression was found to be negatively correlated with resilience in the case of both UC and CD patients with ostomy
• understanding the impact of depression and resilience on the general and clinical characteristics of UC and CD patients with ostomy can help in developing high quality and tailored nursing care spent on completing the questionnaire. For the direct survey, we explained the purpose of the study and collected data directly through a face-to-face survey from patients who gave consent. For hospitalised patients, the researcher visited the wards. For mailed survey, we asked for permission by phone and then we sent a mail to agreed patients. The post mail contained a return envelope with a return stamp and the instructions for completion of survey. The data were collected by 61 direct survey and 29 mailed survey (the response rate was 69%).
| Ethical considerations
This study was performed after receiving approval from the Institute Review Board (IRB) of ASAN Medical Center (IRB Approval Number 2012-0781) to ethically protect patients who participated in it. Written and verbal explanations about the purpose and methods of research, guarantee of anonymity regarding research participation, voluntary agreement or refusal to participate, choice to terminate, and the possible benefits and risks of participation were given during the recruitment of research participants, and voluntary consent was obtained to provide maximum protection to research participants ensuring confidentiality. The manuscript must include assurance that the study protocol conformed to the ethical guidelines of the 1975 Declaration of Helsinki as reflected in approval by the institution's human research review committee. A statement to this effect must be provided within Section 2.
| Statistics
The collected data were all encrypted and analysed using the SPSS 18.0 program (New York, NY, USA). Quantitative variables were presented through descriptive statistics (mean and SD). The χ 2 test was used to analyse the general and clinical characteristics of UC and CD patients with ostomy. The Mann-Whitney U test, Kruskal-Wallis test, independent t test, and ANOVA were used for comparisons of differences and variance in the depression and resilience of UC and CD patients with ostomy. The level of significance of P < .05F was considered in the analyses. The Spearman's and Pearson's correlation analyses were used for relationship between the depression and resilience in UC and CD patients with ostomy.
3 | RESULTS
| General characteristics of UC versus CD patients with ostomy
Amongst the 90 patients with ostomy, 24 had UC and 66 had CD. The average age of UC patients was 53.0 years (±13.9), while that of CD patients was 34.3 years (±8.0). Amongst the UC patients, 21 (87.5%) were married, 41 (62.1%) of the CD patients were unmarried. The χ 2 test of general characteristics between the two groups showed significant differences in age, marital status, and exercise level ( Table 1) . Characteristics Categories UC (n = 24) CD (n = 66) 
| Clinical characteristics of UC versus CD patients with ostomy
The time interval (in years) since the diagnosis of IBD was mostly "more than 10 years" for both groups. Amongst the UC patients, 13 (54.2%) had other diseases, 55 (83.3%) of CD patients did not have any other disease. The χ 2 test of characteristics between the two groups showed that there were significant differences depending on the prevalence of other diseases and the number of surgeries relating to Disease (Table 2 ).
| Degree of depression in UC versus CD patients with ostomy
The median degree of depression in UC patients with ostomy was 13.42 (±8.02) and that in CD patients with ostomy was 14.24 (±8.88). Amongst the depression items in UC and CD patients with ostomy, the highest was "changes in appetite." However, the lowest items were different. The lowest item in UC was "suicidal thoughts or idea" and that in CD was "pessimism." And regarding the degree of depression, mild depression was showed in 8 patients (33.3%) of UC and 17 patients (25.8%) of CD; moderate depression was showed in 12 patients (18.2%) of CD. The distribution of scores was wider and more varied amongst the CD patients with ostomy than the UC (Tables 3 and 4) .
| Degree of resilience in UC versus CD patients with ostomy
The median degree of resilience in UC patients with ostomy was 123.75 (±22.43) and that in CD patients was 119.18 (±18.70). The highest item in UC was "I am proud of myself when I achieve something in my life." And the highest item in CD was "Having something to be interested in is important to me." In contrast, the lowest item in UC and CD was "Sometimes I don't know what the core of some problem is" (Table 5) . 
| General characteristics and depression of UC versus CD patients with ostomy
There were no significant differences in the degree of depression related to general characteristics of UC patients with ostomy. However, marital status (t = 2.27, P = 0.027), monthly household income (F = 3.96, P = 0.012), length of sleep (t = 2.11, P = 0.039), and sleep disorders (t = 4.73, P < 0.001) had significant effects on the degree of depression in CD patients with ostomy. The Scheffe's test showed that CD whose monthly household income was less than 2000 USD had higher depression scores than those whose monthly household income was more than 2000 USD (Table 6 ).
| Clinical characteristics and depression of UC versus CD patients with ostomy
There were no significant differences in the degree of depression related to clinical characteristics of UC and CD patients with ostomy (Table 7) .
| General characteristics and resilience of UC versus CD patients with ostomy
There were no significant differences in the degree of resilience related to general characteristics of UC patients with ostomy. However, religion (t = 2.47, P = 0.016), marital status (t = 3.61, P = 0.001), monthly household income (F = 4.06, P = 0.011), and sleep disorders (t = 3.11, P = 0.003) had a significant effect on the degree of resilience in CD patients with ostomy (Table 8) .
| Clinical characteristics and resilience of UC versus CD patients with ostomy
There were no significant differences in the degree of resilience related to clinical characteristics of UC and CD patients with ostomy (Table 9 ). 
| Correlation between depression and resilience in UC versus CD patients with ostomy
The Spearman's and Pearson's correlation analyses were used for relationship between the depression and resilience in UC and CD patients with ostomy. This study showed statistically significant negative correlation between depression and resilience in UC patients with ostomy (r = −0.668, P < 0.001) and CD patients with ostomy (r = −0.604, P < 0.001) (Tables 10 and 11 ).
| DISCUSSION
Psychological morbidity, such as anxiety and depression, is up to 50% higher in IBD patients as compared with other chronic disease. 23 In this study, the degree of depression in UC and CD patients with ostomy showed to be slightly higher than the normal range. And 5 (20.9%) of UC and 17 (25.8%) of CD patients with ostomy were found to have moderate to severe depression. There was no significant difference in the proportion of depression between UC and CD patients with ostomy. In the study of Goodhand and colleagues, 18% of UC patients and 19% of CD patients had a depression, which are more higher proportion than 1.7% of the normal population. 24 And Knowles et al 25 found that 16% of 83 IBD patients with ostomy had a moderate to severe depression score. This study showed more higher proportion of depression in UC and CD patients with ostomy than previous studies. However, there was no significant difference of depression degree between UC and CD patients with ostomy, which was a similar point compared with previous studies. 10, [23] [24] [25] [26] [27] [28] According to the results, having an ostomy seems to primarily impact the depression degree in UC and CD patients. However, the study related to UC and CD patients with ostomy is very rare in Korea. Thus, we suggest that future studies need to identify influence factors associated with depression in UC and CD patients with ostomy and compare the depression degree and influence factors between IBD patients with ostomy and other disease patients with ostomy, such as cancer, another benign disease, and trauma. Both UC and CD patients with ostomy showed high scores on "changes in appetite" and "loss of energy" amongst the items of depression. In the clinical field, we actually experience problems and complaints similar to these items. Problems associated with diet, nutrition imbalance, and low body weight are more common in CD and UC patients. And these problems lead to frequent fatigue and tiredness, which may affect depression of UC and CD patients with ostomy. A Canadian study on the depression degree of IBD patients showed that poor health condition and poor nutrition were also significant influence factors of depresion. 28 However, Abdalla and colleague observed significant associations between ostomy status and both fatigue amongst patients with clinically active disease but not for those in clinical remission to CD patients. 4 Therefore, we suggest that further studies need to identify association between having an ostomy, fatigue, and depression in UC and CD patients with ostomy. The depression degree in CD patients with ostomy showed statistically significant differences depending on marital status, monthly household income, length of sleep, and sleep disorder. This supports results from previous studies reporting marital and financial status as depression factors in CD patients. 4, 23, 29 CD patients were almost younger than UC patients, and therefore, half the number of participants (32 patients, 50%) responded that they have a job and are in a phase of life wherein vigorous economic activity is required. These results are also related to financial status that a comparatively higher number of CD patients with ostomy are unmarried than UC patients with ostomy. In other words, employment is difficult because of the disease and this likely impacts their financial status, especially, CD patients with ostomy. Therefore, we observed that marital status and financial status were associated with depression in CD patients with ostomy. Amongst the results of depression items, "change in the type of sleep" scored highly for CD patients and length of sleep and sleep disorder showed statistically significant differences in the depression degree. This showed that the length of sleep and sleep disorder are associated with depression in CD patients with ostomy. Fuller-Thomson and Sulman 28 reported that 21.9% of IBD patients who take sleep medications experienced sleep disorder. CD patients with ostomy showed that they frequently wake up during sleep time and have a difficulty maintaining sleep. They have a difficulty falling into deep sleep because they worry about leakage. However, study related to sleep in UC and CD patients with ostomy is not insufficient. Thus, further detailed research is needed to understand their sleep pattern and disorders and identify the association between sleep management in UC and CD patients with ostomy and depression. In this study, the median degree of resilience in UC patients with ostomy was 123.75 (±22.43) and that in CD patients was 119.18 (±18.70). In the study reported by Scardillo et al, 11 the resilience degree in patients with ostomy showed more higher scores (148.39 ± 17.07) than this study. However, this study included patients with permanent ostomy regardless of disease. We should interpret based on these differences when comparing the resilience degree in two studies. CD patients with ostomy showed lower resilience scores than UC patients. This could be attributed to the difference between the factors affecting the UC and CD patients with ostomy (age, financial status, marital status, etc.), And this result supports previous research that resilience is increased according to age. 12,30 CD patients with ostomy showed a significant difference in resilience depending on religion, marital status, monthly household income, and sleep disorder. This matches the results from previous studies on resilience, which reported that financial status, duration of disease or time of onset, having a family, marital status, and financial status affect resilience. 16, 17, 30, 31 However, as previously stated, resilience has not been adequately studied in patients with ostomy. Thus, we suggest that further variety of research is needed to determine the resilience in IBD patients and adolescent patients with IBD or ostomy.
One of the aims of this study was to investigate the relationship between depression and resilience in UC and CD patients with ostomy. This study showed a negative correlation between depression and resilience in UC and CD patients with ostomy, in other words a lower depression degree was correlated with a high resilience degree. This result supports the previous results that poor health condition and low energy more easily lead to depression, and a high depression degree leads to a low resilience degree.
This study has several limitations. Thus, the results from this study should be interpreted with some caveat. A small convenience sample from one tertiary hospital is included in this study. And there is limitation of participants associated with characteristics of disease. For CD patients, surgery and having an ostomy is not considered or advocated as a cure. For UC patients, surgery and having an ostomy is almost cure and they have a difference related to the type of ostomy. However, this study is the first to investigate the relationship between depression and resilience in UC and CD patients with ostomy in Korea.
In conclusion, the results of this study may help UC and CD patients with ostomy, which ultimately improve their depression and strengthen their resilience. Based on this study, we recommend counselling to wound ostomy continence nurses (WOCNs) about their goal setting, facilitating adaptation of disease and ostomy in clinical setting. And we expect that WOCNs adopt a formalised and tailored longterm approach or program to follow up for UC and CD patients with ostomy.
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